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1. Introduction 
During email discussion #66 below from last meeting, this contribution intends to discuss the remaining open issues. 
 [108#66][LTE NR Mob] Open issues for LTE and NR mobility (Intel)
Collect remaining open issues (for the whole WID) and discuss if some can be resolved over email. Can have two phases to first, one to resolve existing issues where possible and second to collect other issues to resolve in the next meeting. Resolve issues should be input to running CR discussion(s)
        Intended outcome:  Email discussion report + input to running CRs on agreeable issues
2. Discussion 
During the email discussion #66 on open issues for LTE and NR mobility, many open issues are resolved. However, there are a few open issues still need to be discussed. 
The first issue is related to support of multiple events. All companies think that there is no issues to configure both A3 and A5 events for conditional handover. One of the tricky part is that we have agreed on allowing different TTT for different measID:
1	For A3 event, A3 event offset, hysteresis and time to trigger should be allowed to configure differently for the 2 measID for the same event, same RS type and same measurement object.
2	For A5 event, A5 threshold 1 and A5 threshold 2, hysteresis and time to trigger should be allowed to configure differently for the 2 measID for the same event, same RS type and same measurement object.
3	All event combinations (i.e. A3+A5, A3+A3 and A5+A5) are supported.

During the email discussion, there are two options (A & B) on how different TTT is captured in the current specification. They are:
Option A:
The UE shall:
1>	for each CHO-ConfigId within the VarCHO-Config:
2>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon in the received cho-RRCReconfig to be applicable cell;
2>	if one event is associated with the entry condition(s) applicable for all events associated with the CHO-ConfigId, and the entry condition applicable for the event, i.e. the event(s) corresponding with the cho-eventId(s) of the corresponding cho-TriggerConfig within VarCHO-Config, areis fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarCHO-Config: or
2>	if two events are associated with the CHO-ConfigId, and the entry conditions applicable for all events associated with the CHO-ConfigId, i.e. the events corresponding with the cho-eventIds of the corresponding cho-TriggerConfig within VarCHO-Config, are fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarCHO-Config, and if second TTT expires while the first triggered event (TTT expires first) still satisfy entry condition:
[bookmark: _Hlk32429782]3> consider the applicable cell as a triggered cell;
3> initiate the conditional handover execution, as specified in 5.3.5.x.5;
Example:
Here is an example for easy discussion. Assume event1 entry condition with the A3 offset set to 3dB and event2 entry condition is serving cell < -70dBm and neighbor cell > -65dBm. TTT1 is 3 slots in the table below and TTT2 is 4 slots. Yellow indicates entry condition and green indicates TTT expires and hence the event is considered fulfilled. 
	
	T1
	T2
	T3
	T4
	T5
	T6
	T7
	T8
	T9
	T10

	Event1
	+2dB
	+3dB
	+3dB
	+4dB
	+2dB
	+3dB
	+3dB
	+3dB
	+3dB
	

	Event2
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	
	

	Both fulfilled?
	no
	no
	no
	no
	no
	no
	no
	yes
	
	



In option A, both events are considered to be fulfilled is at T8. However, some company thinks that it may not be as clear what “still satisfy” means. One can interpreted as to check at T6 and event 1 is fulfilled. Therefore, this option needs to be improved for more clear understanding. 
Option B
The UE shall:
1>  for each CHO-ConfigId within the VarCHO-Config:
2> consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon in the received cho-RRCReconfig to be applicable cell;
2> for each measId included in the measIdList within VarMeasConfig indicated in the triggerCondition associated to CHO-ConfigId:
3>  if the entry condition(s) applicable for this event associated with the CHO-ConfigId, i.e. the event corresponding with the cho-eventId(s) of the corresponding cho-TriggerConfig within VarCHO-Config, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarCHO-Config:
4> consider the event associated to that measId to be fulfilled;
3>  if the entry condition(s) applicable for this event associated with the CHO-ConfigId, i.e. the event corresponding with the cho-eventId(s) of the corresponding cho-TriggerConfig within VarCHO-Config, is not fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarCHO-Config:
4> consider the event associated to that measId to be not fulfilled;
2> if execution/trigger conditions for all associated measId(s) within cho-TriggerConfig are fulfilled for all associated measId(s) in cho-TriggerConfig:):
4> consider the target cell candidate within the stored cho-RRCReconfig, associated to that CHO-ConfigId, as a triggered cell;
4> initiate the conditional handover execution, as specified in 5.3.5.x.5;

Using the same example for our understanding. In this option, T5 is continuing to be considered as fulfilled because “not fulfilled” entry condition only at T5 and doesn’t continue to be entire TTT. Therefore, CHO will trigger at T6.
	
	T1
	T2
	T3
	T4
	T5
	T6
	T7
	T8
	T9
	T10

	Event1
	+2dB
	+3dB
	+3dB
	+4dB
	+2dB
	+3dB
	+3dB
	+3dB
	+3dB
	

	Event2
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	
	

	Both fulfilled?
	no
	no
	no
	no
	no
	yes
	
	
	
	



Option C
The UE shall:
1>  for each CHO-ConfigId within the VarCHO-Config:
2> consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon in the received cho-RRCReconfig to be applicable cell;
2> for each measId included in the measIdList within VarMeasConfig indicated in the triggerCondition associated to CHO-ConfigId:
3>  if the entry condition(s) applicable for this event associated with the CHO-ConfigId, i.e. the event corresponding with the cho-eventId(s) of the corresponding cho-TriggerConfig within VarCHO-Config, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarCHO-Config:
4> consider the event associated to that measId to be fulfilled;
3>  if the leaving condition(s) applicable for this event associated with the CHO-ConfigId, i.e. the event corresponding with the cho-eventId(s) of the corresponding cho-TriggerConfig within VarCHO-Config, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarCHO-Config:
4> consider the event associated to that measId to be not fulfilled;
2> if execution/trigger conditions for all associated measId(s) within cho-TriggerConfig are fulfilled for all associated measId(s) in cho-TriggerConfig:):
4> consider the target cell candidate within the stored cho-RRCReconfig, associated to that CHO-ConfigId, as a triggered cell;
4> initiate the conditional handover execution, as specified in 5.3.5.x.5;
Some companies proposed to change “not fulfilled” in entry condition to leaving condition in option C. The result is similar to option B if the leaving condition is configured to be same as entry condition. 
Option D
One company highlighted it will be easier if a single TTT is allowed to configure make the problem simpler when configured multiple events for conditional handover. The combined “AND” event entry condition can become when the cell satisfies both A3 and A5 events entry condition. Then the UE will start a single TTT timer. When timer expires, the conditional handover condition is considered satisfies and hence handover can be performed. The example of the procedure text may look like this:
2>	if two events are associated with the CHO-ConfigId, and the entry conditions applicable for all events associated with the CHO-ConfigId, i.e. the events corresponding with the cho-eventIds of the corresponding cho-TriggerConfig within VarCHO-Config, are fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarCHO-Config, 
3> consider the applicable cell as a triggered cell;
3> initiate the conditional handover execution, as specified in 5.3.5.x.5;

In option D, TTT timer is assumed to be 3 slots in the previous example. TTT starts at T3 and stop at T5 since one of the event not fulfilled event 1. Then TTT starts again at T6 and expires at T8. So CHO will be triggered at T8.
	
	T1
	T2
	T3
	T4
	T5
	T6
	T7
	T8
	T9
	T10

	Event1
	+2dB
	+3dB
	+3dB
	+4dB
	+2dB
	+3dB
	+3dB
	+3dB
	+3dB
	

	Event2
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	
	

	Both fulfilled?
	no
	no
	no
	no
	no
	no
	no
	yes
	
	



Proposal 1: RAN2 to use option C for multiple events for conditional handover.


Conclusion
[bookmark: _GoBack]Proposal 1: RAN2 to use option C for multiple events for conditional handover.

Appendix: Email discussion #66 related part
Based on the discussion in reflector, the understanding on “and” is:
· event 1 meets the threshold first, and starts TTT1; 
· and then event 2 meets the threshold,  and starts TTT2. 
· TTT2 expires, if both event 1 and 2 fulfill the condition during TTT2 running period, then we consider execution condition is met;
That is, for event 2, TTT=TTT2; but for event 1, TTT= TTT2+ the time when TTT1 starts until TTT2 starts;	Comment by Icaro: This sentence is confusing. Do we really need that?	Comment by Intel-3: [Yi] this is to make the scenario clear. 
[image: ]
Figure 1 (CHO is not triggered since event 1 is not always fullfiled when TTT2 is running)

[image: ]
Figure 2 (CHO is not triggered since event 1 is not always fullfiled after TTT1 expires before TTT2 is running)	Comment by Icaro: Not sure this is accurate. The term “always” is not clear. 

Event 1 is fulfilled when TTT2 is running (I mean its entry condition). What happened is that it went from fulfilled to non-fulfillled after TTT1 expired. But then it got back and got fulfilled according to TTT2.	Comment by Intel-3: [Yi] Clarified. 

Further question 1: Do companies have same understanding on “and”?

	Company
	Yes/No
	Remark 

	Ericsson
	Yes (if updates added).
	In figure 2, both event 1 and event 2 are fulfilled during TTT2, i.e.: - -  - TTT2 expires, if both event 1 and 2 fulfill the condition during TTT2 running period, then we consider execution condition is met;
But you still say this is not fulfilled.

What happened is that event 1 has been fulfilled after TTT1 expiry, but later gets unfulfilled. In that case, that event 1 should have been reset, somehow. In other words, event 1 would need to remain fulfilled when TTT2 expires.
[Rap] To my understanding, when event 1 from fulfilled to unfulfilled, the TTT1 should be restarted. If new TTT1 is not expired upon TTT2 expiry, we cannot consider the execution condition is met. 

	China Telecom
	Yes
	We think “and” means both events matain entry conditions.

	Qualcomm
	Yes
	Same as Q4 response

	vivo
	Yes
	

	LG
	Yes with comments
	Since there is no step in the expiry of TTT1, we need some more clarification in the example. If TTT1 has expired before the expiry of TTT2, it is option 2 of the previous discussion. But if TTT1 is longer than TTT2 and TTT1 hasn’t expired when the expiry of TTT2, it is option 4 of the precious discussion.


	OPPO
	Yes
	

	ZTE
	Yes
	As long as event 1 and event 2 are fulfilled when TTT of the event that started later expires, the execution condition can be considered as satisfied.
[Yi] then we only have one TTT for both events?

	Interdigital
	Yes
	

	Intel
	Yes
	



Regarding how to implement “option 2” into spec, there are mainly two options (based on maintaining fulfilled the entry condition after TTT1 expires (all follow up measurements still above entry level) vs. based on not fulfilling the leaving condition after TTT1 expires (all follow up measurements above leaving level).):	Comment by Icaro: Agree that there are the two options, based on the discussion: i.e. leaving condition, or non-fulfillment of the entry condition. 

These options should be discussed first, to then discuss the modelling in RRC.	Comment by Intel-3: [Yi] ok. 

Further question: How should be non-fulfillment of the condition be modeled?
· Option a) UE leaves the entry condition for event k;
· Option b) UE fulfils the leaving condition for event k;

	Company
	Option a? b?
	Remark 

	Ericsson
	No strong view.
	Perhaps option a) is simpler as that requires less changes? On the other hand, option b) is similar to measurement reporting framework. 

Curious to hear views from others, maybe they have clear views. I guess ZTE was trying to explain why option b) would make more sense?

	China Telcom
	Option a
	

	Qualcomm
	Option b
	Option a is also acceptable but b could be simpler as the UE does not need to check the entry condition again for an ongoing measurement.

	Vivo
	Option b
	We agree that it is simple there is no need for the UE to check the entry condition again.

	LG
	Option b
	Unless the leaving condition isn’t met, the event can be regarded as valid.

	OPPO
	Option b
	This is simiar to the case of measurement reporting. UE only checks the leaving condition.

	ZTE
	Option b
	Share the same view with QCM.

	Interdigital
	Option b
	We think checking the leaving condition is sufficient and is simpler to specify.

	Intel
	No strong view 
	Agree others, option b is similar to measurement reporting frame work.



To illustrate the models in RRC in the follow up question, we have used option a) from previous question (it can easily be changed if companies prefer option b) from previous question. 

Further question: How should the AND be captured in RRC? 

Option A: 
The UE shall:
1>	for each CHO-ConfigId within the VarCHO-Config:
2>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon in the received cho-RRCReconfig to be applicable cell;
2>	if one event is associated with the entry condition(s) applicable for all events associated with the CHO-ConfigId, and the entry condition applicable for the event, i.e. the event(s) corresponding with the cho-eventId(s) of the corresponding cho-TriggerConfig within VarCHO-Config, areis fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the coorsponding timeToTrigger defined for this event within the VarCHO-Config: or
2>	if two events are associated with the CHO-ConfigId, and the entry conditions applicable for all events associated with the CHO-ConfigId, i.e. the events corresponding with the cho-eventIds of the corresponding cho-TriggerConfig within VarCHO-Config, are fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the coorsponding timeToTrigger defined for this event within the VarCHO-Config, and if second TTT expires while the first triggered event (TTT expires first) still satisfy entry condition:
3> consider the applicable cell as a triggered cell;
3> initiate the conditional handover execution, as specified in 5.3.5.x.5;
	Comment by Icaro: Option 3a and 3b are essentially the same. Reformulated a bit. To avoid confusion, called option A and option B.
Option B*
The UE shall:
1>  for each CHO-ConfigId within the VarCHO-Config:
2> consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon in the received cho-RRCReconfig to be applicable cell;
2> for each measId included in the measIdList within VarMeasConfig indicated in the triggerCondition associated to CHO-ConfigId:
3>  if the entry condition(s) applicable for this event associated with the CHO-ConfigId, i.e. the event corresponding with the cho-eventId(s) of the corresponding cho-TriggerConfig within VarCHO-Config, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarCHO-Config:
4> consider the event associated to that measId to be fulfilled;
3>  if the leaving condition applicable entry condition(s) applicable for this event associated with the CHO-ConfigId, i.e. the event corresponding with the cho-eventId(s) of the corresponding cho-TriggerConfig within VarCHO-Config, is not fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarCHO-Config:
4> consider the event associated to that measId to be not fulfilled;
2> if execution/trigger conditions for all associated measId(s) within cho-TriggerConfig are fulfilled for all associated measId(s) in cho-TriggerConfig:):
4> consider the target cell candidate within the stored cho-RRCReconfig, associated to that CHO-ConfigId, as a triggered cell;
4> initiate the conditional handover execution, as specified in 5.3.5.x.5;
Edit’r's Note: FFS whether we intropduce a UE variable to mode fulfilment*


Further question 2: How to guarantee “and” of two triggering events for the same execution condition?

	Company
	Option A, Option B, or other option
	Remark 

	Qualcomm
	Option A
	Both options do the same thing and are fine but using a variable name makes it clearer.

	vivo
	Option A
	I suppose there is no difference between this two option.

	LG
	Option 4 in the previous discussion
	In our view, as we described in the previous discussion, the previous option 2 has a leak point that it causes a higher possibility of HOF than the legacy. Because the first event can be met the condition for the sum of both TTT duration between the first event and the second event.
Considering that the main purpose of introducing joint TTT operation is to make sure a mobility condition avoiding ping-pong problem. All options can guarantee the mobility condition but we d‘n’t have to have strong restriction which may cause not to perform mobility for a small gain when it is really needed.

	OPPO
	Option A
	We understand option B does not include the condition “if second TTT expires while the first triggered event (TTT expires first) still satisfy entry conditio”, i.e. the first triggered event may be already not fulfilled any more. 

	ZTE
	Option B
	Both options can work. But option B is better for backwards compatibility considering that more than two triggering conditions may be considered in future releases.

	Interdigital
	Option A
	

	Inel 
	Option A
	



Based on inputs from companies, 
Option A: 5 companies;
Option B: 1 company;
Option 4 in phase 1: 1 company

Rapporteur would suggest to go for majority, i.e. Option A shown in the example.
The text in Option A is used in RRC spec to ensure “and” in case two trigger events are configured for the execution condition. 
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